Abstract Rapid extension of settlements in Kosovo has made major changes in land use and land cover. Migration of population towards plains has reduced the number of inhabitants in hillymountainous areas where low fertile soils are found. Significant part of agricultural land are changed from primary destination, and agricultural potentials are reduced. Urbanization in many cases is made in unplanned way, and in our study area in Drenica River basin are observed land degradation forms and other environmental transformations where in some cases the risk of flooding increased and floods appeared. This study about Drenica River basin will discuss aspects of the influence of morphology, water flows, and the land capability in the distribution of population, and will be a contribution to sustainable urbanization of settlements and agricultural land preservation. In order to accomplish the research are used satellite images, maps of different years, and the census data for the purpose of better coverage that has influence in the process of urbanization on soil resources in Drenica River basin (Kosovo).
Introduction
Humans live close to and depend on the soil. It is one of the thinnest and most vulnerable human resources and is one upon which, both deliberately and inadvertently, humans have had major impacts (Richter, 2007) .
Agricultural lands in the periphery of the cities serve as transition zones from natural and rural habitats to urban landscapes. They serve as a supplier of vital ecosystem services such as food, feed, clean air, soil and water to the urban areas and as buffer zones to diminish negative effects of the urban systems on the natural environment (Doygun, 2009) .
Expansion of urban, suburban, and exurban development into agricultural landscapes and other rural settings has prompted much public concern over land use. Alarming estimates of the loss of farmland have been suggested, as have startling visions of extensive idling of farmland in anticipation of future urban development or because of intolerable spillover effects from nearby urban development. To sustain this concern over declining agriculture in urban regions of the country, there appears to be an association between increases in population and losses of farmland (BERRY, 1978) . The growth and urbanization of the global human population over the last 50 years has resulted in the rapid increase in total share of global population on the one hand, and the unprecedented spatial expansion of a number of cities, on the other. While the world's megacities (i.e., those estimated to contain more than 10 million inhabitants) offer striking examples of the environmental challenges that accompany urbanization, environmental degradation has not been avoided by cities of any size (Hardoy, Mitlin, Satterthwaite, & Hardy, 2001) . The rapid and random expansion of urban centers has caused changes on land cover. Forests and water catchment areas are faced with the threat of a dense settlement (Archer, 1989) , (Mount, 1995) .
Agricultural capacity is reduced due to urban sprawl on high quality agricultural land (Kim, Kobayashi, & Mizuno, 2003) . Indeed, the impact of urban activities of cities of all sized on local, regional, and global scale environmental trends is increasing (Millennium Ecosystem Assessment, 2005) . The growth of the number of population is affected in Kosovo settlements, and also the extension of settlements. Thus, most of the settlements are concentrated in plain areas, the effects of urbanization had more impact on most fertile soils of Drenica River basin. Soils have received an increased attention. The impact of urbanization on agricultural land became an academic concern during the 1950s (Bogue, 1956) . By the late 1960s, Gilbert was able to put together a comprehensive study of the impact of cities on various environmental resources, and included an entire chapter on soils. (Gilbert, 1989) . During the 1990s, the literature on urbanization and its impact on soils expanded significantly. The direct effects of urbanization and population decentralization involve, of course, the conversion of land from rural to urban uses (BERRY, 1978) .
Two important reasons why cities are becoming driving forces in environmental trends in the increasing share of the global population that resides in urban areas and the increased intensity of activities that these populations bring to cities (Marcotullio, Braimoh, & Onishi, 2008) . The world recently hit a level of 50% urbanization and the United Nations (United Nations, 2001) predicts that the share of urban population will increase to 60% over the next 30 years.
Land use plans in the Drenica River basin, and in general throughout Kosovo are not fully implemented, so as a result of non-implementation, agricultural lands has changed the primary destination, and becoming construction sites. Destination change of soils has influenced the development of other processes, such reduction of soil resources, erosion, local climate, etc. Number of population and settlements in the hilly and mountainous areas is declining. Precisely, these inhabitants are migrating toward plains with high fertile soils. In this case, the number of inhabitants in plain settlements increased, whereas the existing settlements are extended. In the past, the periphery of settlements (cities and villages) have been transition space between the urban landscape and natural habitats while today, periphery of settlements is being extended at a rapid pace into construction space. Thus, urbanization has led to changes in land cover. Improper planning has affected large agricultural lands, especially near the main roads of the basin.
Study area
Kosovo lies in southeastern part of Europe. It is a landlocked country, bordered with Albanian in southwest, FYR of Macedonia in south, Montenegro in west, and Serbia in north and east. Total area of the country is 10,905 square kilometers. Country's landforms are divided in two types: mountains of small and medium altitude, and plains between them. About 63% of country's area is in altitude above 700 meters, and only 37% of the area lies below 700 meters altitude. The main agricultural fields in Kosovo are: Dukagjini basin, Kosova basin, Llapi basin, Anamorava basin and Drenica basin. The basin is characterized by diversified morphological conditions. The lowest point in the basin is 442 meters above sea level (Drenica River mouth), while the highest point is 1,089 meters (Golesh). Most of the basin lies at altitudes up to 700 meters (66.5%). This part of the Drenica River basin is characterized by plain relief, smooth slope morphology and, as a result of high fertile soils. The areas above 700 meters above sea level are located mainly in the east, southeast and west part of the basin. The basin is characterized by a continental climate with isotherm of 10-11°C, in hilly and mountainous areas average annual temperatures vary between 10°C and 7°C. Average annual rainfall are 600 mm. According to the Köppen climate classification, Drenica River basin belongs to type C. The main river is Drenica River which flows toward the Sitnica River (Black Sea) (Bytyqi, 2017). The basin population have played an important role on soil resources ( Fig. 3  and 4) . As a result of the geographical conditions, in the basin dominant soils are brown soils in compact layers (62.2%) located in the northern and southern parts of the basin, at an altitude of over 800 meters and associated mainly with compact rocks. Alluvisols occupy 10.3% of surfaces and stretching along the main river and some of the larger tributaries. While the rest of the basin (27.5%) is covered by soils as deluvium, vertisols brown reddish, pseudogley, rendzinas (Table 1) . Heterogeneous space of Kosovo, with great natural resources and strategic position in the Balkan Peninsula was more attractive to the population, so from the greed of many different peoples, Kosovo as the whole region was the scene of conflict, by changing rulers and regimes one after another, while the native population experienced the raging waves of the long history in the past 2000 years (Islami, 1985) . Population of this area dates very early from the Paleolithic period. Other settlements belonging to the Illyrian tribes of Dardans. During this period, settlements were built on the highest peak and had strategic position (Ramadani, 2004) . In the census of 1948 after World War II, in the settlements of Drenica River basin were registered 27, 228 inhabitants. Over the years, the population increased through natural growth rate and internal migrations ( Average population density is 190 ihb./km², the same as the country (Kosovo). 1948 1953 1961 1971 1981 1991 2011 Population between 1948-2011 3. Materials and methods In order to achieve the goals of this work, different methods were used. The number of population and different demographic tendencies was analyzed with geostatistical methods. In this article, different maps (morphological, climate, soils, etc.) that show the morphology of terrain, soil types, slopes in Drenica River basin, are presented. Population statistics are used from census of 2011 (Kosovo Census Data 2011 , 2011 . Aerial images of different years were used as case studies for the problem. All of these features were analyzed with ArcMap 10.1 software, and presented with thematic maps. At the end, a comparison between in timeline was made to show the tendencies in extension of settlements and their impact in reducing soil resources in Drenica River basin.
Results and discussion
The limit of land use and crops production is conditioned not only by latitude but also by altitude, terrain morphology, climate, etc., and relief aspect (Ramadani et al., 2011) . The morphology of the terrain plays An important role in the creation of soil resources and other qualitative features of soil fertility. Based on the criterion of slope (Bognar, 1991) , soils are divided into 5 categories (Table 2) . Thus, from total area of 43,944 hectares of the basin, lands suitable for agriculture are 18,515 hectares (42.1%). Slopes relatively suitable for agriculture with the existence of risk from erosion are 15,351 hectares (34.9%). These two categories of slopes make up 77% of the total area of the basin. These categories are located mainly in the plains, at an altitude below 700 meters, in floodplains, and where most of settlements are located (Fig. 6) . Restrictive category of slopes for the most important agricultural use (12-25°) are 8,997 hectares (20.5%), while the rest are slopes useful for agriculture through terracing or only for forestry (2.5%). Also, based on the general conditions of soils creation, an important role plays land capability (fertility of soils), which is a prerequisite for the development of agriculture. Thus, based on land capability, soils in Kosovo are divided into 8 categories, where the categories of I-IV are considered as agricultural land (Law no. 02/L-26), and as written in a law, construction is not allowed on these lands. Based on the information obtained from maps, in Drenica River basin, agricultural land (class I-IV) are in total 28,308 hectares or 64.4%. If we put in relation to the number of population with agricultural lands (class I-IV), it appears that for every inhabitant belongs 0.34 hectares of class I-IV, an amount lower than the European average. Characteristic of these soils are suitable physical conditions, smooth slope, an easy way to irrigate them, etc. The rest of the lands belongs to the category V-VII which are considered as land not suitable for agriculture, which can be used for meadows, pastures, forests, and for wild world. Based on the maps, land of categories V-VII are 15,636 hectares that means for every inhabitant belongs 1.87 hectares of soils type V-VII (however, these lands are not considered arable land) (Table 3) . From the results obtained, lands capability in Drenica River basin are noted in a small presence agricultural land, which could be a limiting factor in the development of agriculture. Also, seeing the trends of settlements urbanization, it can be concluded that in the future, the area of agricultural land per capita will be under the standards for stable supply of the population with agricultural products. (Source: Land capability map of Kosovo)
The area of Drenica River basin is populated quite early. The first settlements were located in hilly terrains that had strategic defense position. Based on the census of 2011, in River basin are living 83,328 inhabitants, distributed in 65 settlements. Numerical size of the settlements is associated with elevation of the basin. Thus, while the territories below 700 meters sea level occupied 66.5% of the area, there are living 87.2% of the population (72,701 inhabitants), inhabited over 49 settlements. Also, the population density is associated with altitude. Thus, greater density of population is at an altitude of up to 700 meters, where the density is 249 inhabitants/km 2 , whereas in areas between 700 to 900 meters altitude, density is 82 inhabitants/km 2 , while areas above 900 meters population density is 26 inhabitants/km 2 . (Table 4) . However, the biggest differences are observed in the numerical size of settlements in different altitude zones (Fig.  8) . The population density, the number and type of settlements are factors that affect the urbanization on Drenica River basin.
Therefore, the greatest concentration of population in the plains has shown the largest effects of urbanization on soil resources. Based on these facts, the number and density of the population through urbanization have contributed to the development of other processes, such as erosion, local climate, floods, etc.
With the extension of settlements and the construction of supporting infrastructure, soil resources are reduced. Currently, most of the infrastructure is concentrated in agricultural lands with high fertile soils ( Fig. 7 and 9 ), smooth slope which is up to 700 meters above sea level. From total area of Drenica River basin from 43,944 hectares, about 9.5% (4,158 hectares) is covered by the physical infrastructure built by human activities. Most of these construction sites are residential facilities that occupy 8.46% of basin's total area. The rest includes: roads, industrial facilities, military, etc. Today, the problem of the construction of individual houses, which in this case are making the fragmentation of agricultural plots, can be seen overall due to unplanned way of settlements. Actually, from all construction sites in the area of the basin, the process of urbanization has affected about 9.46% of it. (Table 5 
Conclusions
The lowest part of Drenica River basin (Kosovo) is known for its high fertile soils. It is also knows as one of the main areas of agricultural development in center part of Kosovo and more. Based on the data obtained during the research, show that in the Drenica River basin, agricultural land (class I-IV) are in total 28,308 hectares or 64.4%. So, 2/3 of the area is characterized by adequate relief and smooth slope. Drenica River basin is characterized by high population density, especially in the plains that comes as a result of suitable physical and geographical conditions. As a result of the urbanization process, land cover in the Drenica River basin changed. Changes in land use are more evident as a result of nonimplementation of municipal and urban development plans. Field observations noted large concentration of settlements in plains up to 700 meters above sea level, where most of the settlements and the population are located. Also, the extension of rural settlements is done in an unplanned manner with reducing the soil resources and fragmenting agricultural areas. Extension of settlements is mainly done along the main roads to gain access directly.
As a result of the urbanization, negative phenomenon are observed dealing with the impact of urbanization on agricultural lands with high fertile soils: permanent loss of agricultural land due to settlement extension, development of commercial activities and building the necessary infrastructure (especially along the roads). Erosion processes are more frequent, and floods due to morphological changes occur more easily in floodplains. In April 2014, several villages were flooded, which was the result of intense rainfall but also the spatial defiance.
In order to protect and use of soil resources in a sustainable manner, the process of urbanization should consider the small fund of soil resources in Drenica River basin and all around Kosovo. This small fund of soil resources with limited resources per capita is the basis for the development of future agriculture in Kosovo.
